Background. This study was performed to better understand the best surgery timing for gallbladder polyps (GP).
Introduction
Gallbladder polyps (GP), occurring in 0.3-12% of healthy individuals, arise from the mucosal layer and disrupt the integrity of the mucosa. 1, 2 Although their exact prevalence is currently unknown, an increase has been observed in the number of patients diagnosed with this condition, mainly due to the advances in diagnostic methods, to the increase in the proportion of individuals with access to healthcare facilities, and to the more widespread availability of ultrasound imaging. The majority of GP are asymptomatic and are diagnosed coincidentally during an abdominal ultrasound examination performed for other reasons. Gallbladder polyps may either be pseudo-polyps or true polyps. True polyps are further subdivided into benign (adenoma), pre-malignant (dysplastic) or malignant (adenocarcinoma) polyps. On the other hand, all types of pseudo-polyps are benign and are classified as inflammatory, hyperplastic, adenomatous, adenomyomatous, cholesterolotic, and cholesterol polyps. 3 Cholesterol polyps are the most common. Although the prevalence of gallbladder cancer may reach up to 27% in individuals over 50 years of age, these lesions may be readily confused with benign polyps in ultrasound examination, especially in the early stages. Previous studies have suggested that polyps greater than 10 mm in size in patients over 50 years of age may pose an increased risk of malignancy. [4] [5] [6] Ultrasound represents the most frequently used diagnostic imaging modality in the diagnosis of GP. However, since ultrasound does not always enable the examiner to differentiate between benign and malignant lesions, further imaging with advanced modalities, such as computed tomography (CT), endoscopic ultrasound (EUS) or magnetic resonance imaging (MRI), may be necessary. 7 In this study, patients who had undergone cholecystectomy in the Department of General Surgery, Hitit University School of Medicine, Çorum, Turkey, were retrospectively examined with respect to the incidence of GP, polyp type and the occurrence of malignancy, as documented by the histology report.
Material and methods
Patients who had undergone cholecystectomy in our unit between 2008 and 2013 were retrospectively assessed with regard to the frequency of GP, polyp type, the frequency of malignancy, and the histopathological examination results. The study protocol was approved by the Institutional Review Board of Hitit University School of Medicine, Çorum, Turkey.
The structure, dimensions and number of polyps were evaluated using histopathological examination, and the polyps were sub-classified as pseudo-polyps (hyperplastic, inflammatory, adenomatous, adenomyomatous, cholesterolosis,, and cholesterol polyps) or true polyps (adenomas and adenocarcinomas). Also, the malignancy potential was examined on the basis of pathological examination. All clinical and demographic data was statistically evaluated using the SPSS software package v. 22 (IBM Corp., Armonk, USA). Frequency, minimum-maximum and mean values were recorded.
Results
A total of 2,656 cholecystectomies were performed in the Department of General Surgery, Hitit University School of Medicine, Çorum, Turkey, between 2008 and 2013. The mean age of the patients was 52 years (12-90); 79.3% (n = 2,106) were female and 20.7% (n = 550) were male. Laparoscopic or open cholecystectomy was performed in 88% (n = 2,338) and in 12% (n = 318) of the patients, respectively.
All patients underwent ultrasound examination prior to surgery and the results are shown in Table 1 .
Clinical symptoms included food intolerance in 10.6% of the patients (n = 282), nausea and vomiting in 11.9% (n = 318), right upper quadrant pain in 18.2% (n = 480), and dyspepsia in 59.3% (n = 1,576). The results of postoperative pathological examination of all subjects are shown in Table 2 . A total of 96 subjects were found to have the following type of GP: cholesterol polyps in 66.6% of the patients (n = 64), adenomyomatous polyps in 13.54% (n = 13), adenocarcinoma in 8.33% (n = 8), inflammatory polyps in 7.29% (n = 7), and hyperplastic polyps in 4.16% (n = 4) ( Table 3) . Also, 85.4% of these patients (n = 82) had solitary single polyp only, while 14.6% (n = 14) had 2 polyps. Table 4 shows the polyp size as determined by the pathological examination. The size of the polyp was 9 mm, 10 mm and 12 mm among 2, 4 and 2 patients diagnosed with adenocarcinoma, respectively. All adenocarcinoma patients had solitary polyps and their mean age was 60 years (range: 55-74 years).
Discussion
Polyps commonly occur in the gallbladder and their clinical significance arises from their potential for malignant conversion. The reported incidence of GP varies between 0.3% and 12%. 8 A retrospective examination of the 2,656 patients undergoing cholecystectomy between 2008 and 2013 in the Department of General Surgery, Hitit University School of Medicine, Çorum, Turkey, showed the presence of GP in 96 individuals (3.6%), which is consistent with literature data.
Some previous reports suggested that certain demographic characteristics, such as age or gender, may have an impact on the incidence of GP. [8] [9] [10] Although gender was not found to have a significant effect on the occurrence of polyps in certain studies, others have generally reported a higher incidence among men. Notably, of the 96 patients with GP among the 2,656 individuals undergoing cholecystectomy, 73 (76.04%) were female. While this observation may be due to the higher occurrence of GP among women, it may also be due to the fact that more women (n = 2,016, 79.3%) in our unit underwent cholecystectomy, which confirms the fact that gallbladder diseases are more common among women. A total of 52 patients (54%) with GP were over 50 years of age, which is in line with data from previous publications.
Ultrasound is the most commonly used diagnostic modality in the diagnosis of GP. In the current study, all individuals (n = 2,656) had preoperative ultrasound examination, but only 159 (6%) were sonographically diagnosed with GP. However, histopathology confirmed GP in only 96 individuals (3.6%). This difference may be due to the level of expertise of the sonographer or to the small size of the polyps. Although polyps greater than 5 mm in size are more likely to be diagnosed by ultrasound, a size exceeding 10 mm greatly increases the chance of identification. Also, an accumulation of cholesterol and triglycerides on the gallbladder wall or the lamina propria by macrophages may give a false impression of polyps on the ultrasound. Table 3 shows the data from 96 patients with polyps assessed in our study. As the results suggest, there is a false positivity rate associated with the use of ultrasound in the detection of polyps.
11
Another important criterion used when assessing GP is the size of the polyp. Literature data suggest an increased risk of malignancy in polyps larger than 10 mm, with an even more marked increase in those over 12 mm, though Kim et al. reported that a polyp size ≥15 mm is the strongest predictor of a neoplastic polyp with ultrasound and that the rate of malignancy is low even in polyps 10 mm or larger (15.1%). 4, 9, 12 Consistent with previous publications, only 2 of our patients with adenocarcinoma had polyps 9 mm in size, while the remaining patients had a polyp size ranging between 10 and 12 mm. Similarly to the current study, Dorobisz et al. researched incidental gallbladder cancer after cholecystectomy. They performed 7,314 cholecystectomies (1990-2014) and found among them 84 cases (0.87%) of incidental gallbladder carcinoma. 13 
Conclusions
In conclusion, we recommend surgery for all asymptomatic patients over 50 years of age who have GP greater than 10 mm in size, with or without cholelithiasis, because of the increased risk of malignancy. Other asymptomatic patients with polyps smaller than 10 mm should be followed up by ultrasound in 6-month intervals. An increase in the size or number of polyps or the emergence of symptoms during this period should prompt the consideration of surgery. n -number of patients. 
